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 َﺔَﻧﺎَﻣَﺄْﻟا ﺎَﻨْﺿَﺮَﻋ ﺎﱠﻧِإ ﺎَﮭَﻠَﻤَﺣَو ﺎَﮭْﻨِﻣ َﻦْﻘَﻔْﺷَأَو ﺎَﮭَﻨْﻠِﻤْﺤَﯾ نَأ َﻦْﯿَﺑَﺄَﻓ ِلﺎَﺒِﺠْﻟاَو ِضْرَﺄْﻟاَو ِتاَوﺎَﻤﱠﺴﻟا ﻰَﻠَﻋ
 ﺎًﻟﻮُﮭَﺟ ﺎًﻣﻮُﻠَﻇ َنﺎَﻛ ُﮫﱠﻧِإ ُنﺎَﺴﻧِﺈْﻟا}72{  
باﺰﺣﻷا ةرﺆﺳ 
 
 
In the name of Allah, the Compassionate, the Merciful. 
Surely We offered the trust to the heavens and the earth and the mountains, but they refused to 
be unfaithful to it and feared from it, and man has turned unfaithful to it; surely he is unjust, 
ignorant; 
 
AL-AHZAB 
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"There is an inherent and irresolvable tension between the need to maintain broad competence in 
practitioners versus the need to develop and exploit new knowledge or new technology that 
promises better outcomes, less morbidity, or greater efficiency." 
Frank Lewis, 2002  
 
"The extraordinary development of modern science may be her undoing. Specialism, now a 
necessity, has fragmented these specialties in a way that makes the outlook hazardous. The work 
loses all sense of proportion in a maze of minutiae." 
Sir William Osler, at Oxford on May 16, 1910. 
 
"No one in his right mind would wish to relinquish the benefits of the expert technical skills that 
are the products of concentrated specialist training, but only a general education in surgery can 
safeguard and direct the use of these skills. It thus becomes an essential part of all specialist 
education." 
E.D. Churchill  
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Abstract 
The aims of total hip replacement include alleviation of pain and restoration of 
movement. This procedure is being carried for decades out side Sudan. This case series 
unicentric descriptive study, presents the description of the protocol in the military 
corp. hospital and description of early results of this experience .The questionnaire 
based study was undertaken to document the pre-op findings, intra-op protocol and 
post-op complications. Thirty four THR (Thirty two patients) were done over a period 
of 24 months, 25 Males and 9 females. Radigraphically, 10 were trauma, 14 AVN, 15 
OA, 2 loose THR, and 3 were protrusi acetabuli. All patients with trauma had pre-op 
shortening .All patients received LMW heparin (Tinazaparin) as prophylaxis, none of 
them developed DVT . Two patients had dislocations, one was revision THR and the 
other one was done by junior surgeon. None of the patients developed post-op infection. 
One hip showed evidence of loosing. It was revision of THR. Sub group of 10 hips had 
post op shortening. All of them were having shortening secondarily to trauma. 4 Hips 
had lengthening post operatively. 
One patient died immediately post-op, the surgery was revision of hip and was the only 
patient who received general anesthesia on top of spinal anesthesia due to long 
procedure. 
The study concluded that, with such limited experience over twenty four months of 
treating thirty four hips the results of THR is quite promising with the conditions and 
staff we have, providing that more and more surgeons enrolled in arthroplasty training 
scheme. 
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 ﻣﻠﺨﺺ اﻻﻃﺮوﺣﺔ
أھﺪاف ﻋﻤﻠﯿﺔ اﺳﺘﺒﺪال اﻟﻤﺨﺮوﻗﺔ اﻟﻜﺎﻓﻞ ھﻲ ازاﻟﺔ اﻻﻟﻢ واﺳﺘﻌﺎدة اﻟﺤﺮﻛﺔ ﻋﺮف اﻟﺘﺎرﯾﺦ اﻟﻄﺒﻲ ھﺬا اﻟﻨﻮع ﻣﻦ اﻟﻌﻤﻠﯿﺎت ﻓﻲ 
اﻟﻌﺴﻜﺮي وﻧﺘﺎج ھﺬه  ﻣﺴﺘﺸﻔﻰ أﻣﺪرﻣﺎنﻣﻨﺘﺼﻒ اﻟﻘﺮن اﻟﻤﺎﺿﻲ ھﺬه اﻟﺪراﺳﺔ ﻓﻲ ﻣﺠﻤﻠﮭﺎ ﻋﺒﺎرة ﻋﻦ وﺻﻒ ﺑﺮﺗﻮﻛﻮل اﻟﻌﻤﻞ ﻓﻲ 
  .اﻟﻌﻤﻠﯿﺎت ﻓﻲ اﻟﻤﺮﻛﺰ
ﺗﻘﻮم ھﺬه اﻟﺪراﺳﺔ ﻋﻠﻲ اﺳﺘﺒﯿﺎن ﻟﺘﻮﺛﯿﻖ اﻟﺘﺎرﯾﺦ اﻟﻤﺮﺿﻲ وﺑﺮوﺗﻜﻮل اﻟﻌﻤﻞ ﻟﻠﺠﺮاﺣﺔ وﻣﻌﺮﻓﺔ ﺣﺪوث اﻟﻤﻀﺎﻋﻔﺎت اﻟﻤﺼﺎﺣﺒﺔ 
  .ﻟﻠﻌﻤﻠﯿﺔ
رﺑﻊ وﺛﻼﺛﯿﻦ ﻋﻤﻠﯿﺔ اﺳﺘﺒﺪال ﺗﻢ اﺟﺮاءھﺎ ﻓﻲ ﻣﺠﻤﻮع اﺛﻨﯿﻦ وﺛﻼﺛﯿﻦ ﻣﺮﯾﺾ ﺧﻼل ﻓﺘﺮة ﻋﺎﻣﯿﻦ وھﻲ ﻓﺘﺮة ﺷﻤﻠﺖ ھﺬه اﻟﺪراﺳﺔ ا
ﺑﯿﻨﻤﺎ اﻻﻧﺎث ﯾﻤﺜﻠﻦ ﺳﻦ وﻋﺸﺮﯾﻦ ﻓﻲ اﻟﻤﺎﺋﺔ، اﻟﺘﺸﺨﯿﺺ . ﯾﻤﺜﻞ اﻟﺬﻛﻮر ارﺑﻊ وﺳﺒﻌﯿﻦ ﻓﻲ اﻟﻤﺎﺋﺔ ﻣﻦ ﻣﺠﻤﻮع اﻟﻤﺮﺿﻲ. اﻟﺪراﺳﺔ
ﻣﺮاﺟﻌﺔ % 8.5اﺳﺘﺒﺪال ﻣﺨﺮوﻗﺔ وﻛﺎن  NVA,%1.44A.O           % 2.14اﺻﺎﺑﺎت % 4.92ﺑﺎﻻﺷﻌﺔ اﻟﺴﯿﻨﯿﺔ اوﺿﺢ ان 
ﻧﺘﯿﺠﺔ ﻻﺻﺎﺑﺔ ﻛﺎﻧﻮا ﯾﺤﺴﻮن ﺑﮭﺎ ﻣﻦ  ﺬﯾﻦ اﺣﺘﺎﺟﻮا إﻟﻲ ﻋﻤﻠﯿﺔ اﻻﺳﺘﺒﺪالاﺳﺘﺒﺪال ﻣﺨﺮوﻗﺔ اوﺿﺤﺖ اﻟﺪراﺳﺔ أن ﻛﻞ اﻟﻤﺮﺿﻲ اﻟ
  .ﻛﻮﻗﺎﯾﺔ ﻣﻦ اﻟﺘﺠﻠﻂ اﻟﻮرﯾﺪي  HWMLﻗﺼﺮ ﻓﻲ ﻃﻮل اﻟﻄﺮف اﻟﺴﻔﻠﻲ وﺗﻢ اﻋﻄﺎء ﻛﻞ اﻟﻤﺮﺿﻲ 
ھﺆﻻء اﻟﻤﺮﺿﻲ ﻛﺎن ﻗﺪ اﺟﺮي ﻋﻤﻠﯿﺔ  ﻧﺼﻒﺗﻌﺮﺿﻮا ﻟﺨﻠﻊ ﻣﻔﺼﻞ، % 9.5ﻟﻢ ﯾﻌﺎﻧﻲ أي ﻣﻦ اﻟﻤﺮﺿﻲ ﻣﻦ اﻟﺘﺠﻠﻂ اﻟﻮرﯾﺪي 
  %9.2اﺳﺘﺒﺪال ﺳﺎﺑﻘﺔ واﻟﻨﺼﻒ اﻻﺧﺮ ﻛﺎﻧﺖ ﻋﻤﻠﯿﺔ اﻻﺳﺘﺒﺪال أﺟﺮﯾﺖ ﺑﻮاﺳﻄﺔ ﺟﺮاح ﻣﺒﺘﺪئ، 
ﺎﻧﻮا ﻣﻦ ﻗﺼﺮ اﻟﻄﺮف اﻟﺴﻔﻠﻲ، واﻟﻤﺮﺿﻲ ﻋ 2.14و ﺟﻤﯿﻌﮭﻢ ﻛﺎﻧﻮا ﻣﺮاﺟﻌﺔ ﻋﻤﻠﯿﺔ اﺳﺘﺒﺪال   gninesool ﻣﻦ اﻟﻤﺮﺿﻲ ﻋﺎﻧﻮا ﻣﻦ 
ﻟﻢ ﯾﻌﺎﻧﻲ أي ﻣﻦ . ﻣﺎﺗﻮا ﻣﻦ زﯾﺎدة ﻓﻲ ﻃﻮل اﻟﻄﺮف اﻟﺴﻔﻠﻲ% 8.11وﻛﺎﻧﻮا ﯾﻌﺎﻧﻮن ﻣﻨﮫ اﺻًﻼ ﻛﻤﻀﺎﻋﻔﺎت اﻻﺻﺎﺑﺔ اﻟﺴﺎﺑﻘﺔ 
  .ﻣﻦ اﻟﻤﺮﺿﻲ ﺗﻮﻓﻲ ﻣﺒﺎﺷﺮة ﺑﻌﺪ اﻟﻌﻤﻠﯿﺔ وﻗﺪ ﻛﺎﻧﻮا اﻟﻤﺮىﻀﺔ اﻟﻮﺣﯿﺪة اﻟﺘﻲ ﺗﻌﺮﺿﺖ ﻟﻠﺒﻨﺞ اﻟﻜﺎﻣﻞ% 9.2. اﻟﻤﺮﺿﻰ ﻣﻦ اﻟﺨﻤﺞ
أي اﻧﮫ وﻓﻲ ﻇﻞ اﻻﻣﻜﺎﻧﯿﺎت واﻟﺨﺒﺮات اﻟﻤﺤﺪودة ﺧﻼل ﻋﺎﻣﯿﻦ اﻣﻜﻦ اﺟﺮاء ﻋﻤﻠﯿﺎت ﻧﺎﺟﺤﺔ، و ﯾﺒﺸﺮ ﺧﻠﺼﺖ ھﺬه اﻟﺪراﺳﺔ 
   .اﻟﻤﺴﺘﻘﺒﻞ ان وﺿﻌﻨﺎ ﻓﻲ اﻟﺤﺴﺒﺎن اﻣﻜﺎﻧﯿﺔ ﺗﺪرﯾﺐ اﻟﺠﺮاﺣﯿﻦ ﻋﻠﻲ ﻋﻤﻠﯿﺎت اﻻﺳﺘﺒﺪال اﻟﻤﻔﺼﻠﻰ
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Chapter 1 
 
Justification 
 
 
 
 
Total hip replacement is now established as one of the most successful 
procedures in surgery. However in Sudan it is not practiced as usual as in 
other countries, although with the general improvement in medical care and 
the considerable increase in average of life time in addition to the social effect of 
people migrating from rural areas to urban areas all this led to the increase 
demand of undependable living. 
 
 
The increase in numbers of orthopedic surgeon has also opened doors for 
these professionals, to pay some attention to orthopedics rather than dealing 
only with trauma. 
The military Corp took the initiative of trying to improve the orthopedic 
activity through working in arthroplasty and spinal surgery. So opening these 
papers in the orthopedics book through issuing papers and doing research will 
improve the attitude and general understanding towards these aspects. 
 
Two years ago, one of my colleague lit the candle of 
arthroplasty in Sudan, through his study about TKR in Sudan, the author thought 
that THR is also in need of some more understanding, due to vast amount of 
data and studies about THR which had developed through out decades of 
experience, the author decided that this pioneer paper should be just a case 
series descriptive study, which will open doors for later studies that may 
contribute to the real development of this art. 
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Chapter 2 
Introduction 
 
 
 
 
Total hip replacement is considered as surgery of quality & not of 
necessity. Since it does not affect the life but improve its quality. THR is 
considered as one of the most effective orthopaedics procedure. Elective THR 
is being carried to relief pain, discomfort and disability caused by 
arthropathies of the hip joint (1). 
 
 
 
THR has become one of the most commonly performed procedure in 
the united states, with the number performed annually estimated to be more 
than 200,000, whereas in NHS in UK the total number is 35000 and 2800 in 
Wales, women out number men by nearly two to one and the over 65 years 
age accounts for two every three (1,2). 
 
 
There are 60 different prostheses manufactured by 19 different 
companies. The cost of the procedure in UK range between 1200 $ to 9000 $ 
with average of 3686 $depending on several factors is the prosthesis itself, 
the cost of prostheses range between 400 $ to 1800 $, depending on the design, 
manufacturer. Although there are number of classifications for THR prostheses, 
the conventional one is whether the prostheses are cemented, cementless, hybrid. 
The most commonly used one now in UK is the cemented type accounts for 
approximately 95 % (1). 
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Specific recommendations on selections of prostheses for primary total 
hip replacement are difficult to establish because the evidence base is generally 
poor & difficult to interpret, for several reasons. Few of these studies were of 
best design to assess clinical effectiveness, no long term (more than 10 years) 
follow up studies in addition to that the incremental changes in the prostheses 
designs and the interaction between surgeon, hospital team and the design 
performance is difficult to assess (1). 
 
 
According to the NICE (National Institute for Clinical Excellence) 
guidelines to NHS (National Health Service) in UK, the NHS whenever 
possible should use artificial joints that can show they can last for 10 years or 
more. This is called the benchmark (1). 
The main objectives of THR are, in order of priority: relief of pain, 
stability, mobility, and equal leg length. (7). 
 
 
Cement versus cementless component studies in USA are supporting the 
conclusion that for most patients, primary or revision, young or old, femoral 
components are best fixed with modern cementing techniques (12). 
 
 
In Sudan THR used to be done in several hospitals, but it was infrequently 
carried. Since January 2004 the military Corp in collaboration with EUROS 
Company started to carry the procedure on regular intervals. 
 
 
This case series study for patients underwent cemented THR due to 
different types of hip pathology aims at describing the pre, peri, immediate 
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post procedure, 40 patients were assessed. The results were compared to the 
international figures to help in the development of local protocol for the 
procedure.
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Chapter 3 
Literature Review 
 
 
 
3.1 Anatomy: 
 
The hip joint is an enarthrodial (ball-and-socket) synovial joint, the head 
of the femur articulates with the hip bone. 
The head of the femur is part of its superior segment, which consist of head, 
neck, and greater and lesser trochanter. The head is somewhat more than half 
a sphere is completely covered with cartilage except for its central part, the 
fovea capitis femoris, the site of attachment of the ligamentum capitis femoris. 
 
 
The neck of the femur is roughly triangular. It connects the head with 
the rest of the shaft, with the femur in neutral position, the head and neck join 
its shaft at an angle of 130 degrees, this angle varies with age and sex, and it 
is called the angle of femoral inclination. The femoral neck as it leaves the 
upper part of the bone, projects in 3 planes: superiorly, medially and dorsally. 
Since the femoral neck has a minor ventral thrust, a second angulation of the 
head and neck upon the shaft results. This angle measures 15 degrees and is 
called the angle of torsion or declination. The neck of the femur is wider laterally 
than it is medially, and its central area appears contracted. The greater 
trochanter, subcutaneous, palpable, quadrilateral when looked at laterally, 
arises from the superior end of the junction between the neck and the shaft.
 It has convex, lateral roughened surface into which inserts the gluteus 
medius tendon. The medial surface is much shorter than the lateral, at its base is 
the trochanteric fossa, and just anterior to the fossa is the insertion of the 
obturator internus and the two gemelli tendon. Into the superior border of the 
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greater trochanter inserts the piriformis muscle, while in the anterior border 
inserts the gluteus minimus. The lesser trochanter is pyramidal shape bone 
projects medially and backwards from the base of the neck, into which insert the 
tendon of the iliopsoas. 
The bony structure of the proximal part of the femur is unlike the shaft 
which is consist of outer layer of thick compact bone, thickened posteriorly 
and a thin layer of spongy bone enclosing the medullary cavity. It is consist 
of thin layer of compact bone enclosing a mass of spongy bone the trabeculae 
of which are arranged in definite manner. 
 
Trabeculae pass from the upper part of the head to the inferomedial part of the 
neck known as principal compressive group, it resist compression forces due to 
the weight of the body being transmitted through the head and neck and 
thence to the shaft. Trabeculae arch from the lower part of the head deep to 
the greater trochanter to the lateral part of the shaft known as principal tensile 
group resists bending forces. There is vertical ridge of compact bone, the calcar 
femorale, which passes from the medial side of the shaft just above the 
lesser trochanter into the neck; it resists shearing stress between the neck & 
shaft. Trabeculae between the neck shaft near the greater trochanter resists 
forces produced by muscles attached to the greater trochante. The acetabulum 
(acetabulum = Latin, little cup for holding vinegar) is hollow, hemispherical of 6 
cm diameter on the lateral surface of the hip bone where the three bones meet. 
The upper part is the ilium which construct around two fifths, the posterior 
inferior part is the ischium which construct around two fifth, the anterior 
inferior part is the pubis around one fifth (ilium 
= groin, Latin; ischion = the hip joint, Greek; pubis = adult, Latin). The correct 
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upright posture of human being is obtained when the anterior superior iliac spine 
and the symphysis pubis are in the same vertical plane, so as to achieve such a 
position the orientation of the acetabulum is lateral and somewhat forwards and 
downwards oriented. The acetabulum has prominent rim which is deficient 
inferiorly (the acetabular notch), this rim is covered with fibrocartilage 
which is triangular in section with the base over the rim it bridges the notch, the 
free edge of the labrum is less than that of the acetabulum and extends beyond 
the equator of the head so that it helps in retaining the head within the 
acetabulum. The articular surface of the acetabulum is shaped like horseshoe 
with the opening of the shoe inferiorly; the concavity of the articular surface 
is filled with fibrofatty tissue. 
 
The fibrous capsule is attached medially to the outer hip bone around the 
edge of the acetabulum and laterally to the intertrochanteric line anteriorly and 
the neck posteriorly 1 cm short of the intertrochanteric crest, so that the 
capsule enclose the whole neck anteriorly and part of it posteriorly, the capsule 
has longitudinal bands extend anteriorly and superiorly called the retincula, these 
bands contain blood vessels supply the head and neck of the femur. The capsule 
is thicker anteriorly and superiorly. The deeper fibers of the capsule are 
arranged in circular manner round the neck (zona orbicularis). 
 
Three ligaments strengthen the capsule. The iliofemoral ligament is the 
strongest of them it extends from the anterior inferior iliac spine to the 
intertrochanteric line where it has two limbs insert in the upper and lower part 
of the line between these two limbs the capsule is weak. The pubofemoral 
ligament extends from the pubic eminence to the anterior inferior part of the 
neck. The ischiofemoral ligament extends from the ischium, inferior and 
8 
 
posterior to the acetabulum, and blends with circular capsule fibers both 
anteriorly and posteriorly. 
There are other two ligaments which has no attachment to the capsule, 
the first one is the ligamentum teres, it is intra-articular, flattened band joined 
by its apex to the fovea capitis femoris and by its bifid base to the sides of the 
acetabular notch, where it blends with the transverse acetabular ligament, as a 
joint ligament, it has limited function, tensing when the thigh is partially flexed 
and externally rotated and relaxing when the thigh is abducted. The second one is 
the transverse acetabular ligament; it is the fibrous part that bridges the inferior 
defect of the acetabular labrum. 
3.2 Materials:  
 
 
Materials can by defined by their mechanical properties (forces, 
stress, strain) and rheologic properties (elasticity, plasticity, viscosity, 
strength) into: 
• Brittle materials, which are types of material that showed linear stress-strain
 curve, brittle materials, undergo only elastic 
deformation. 
• Ductile materials these are materials that undergo large amount of plastic 
deformation prior to failure. 
• Viscoelastic materials, which showed stress – strain curve, that  is time-
rate dependent. The materials deformation depends on the load and its rate of 
application. The modulus of a viscoelastic material increases as the strain 
rate increases. Viscoelastic is a function of the internal friction of a 
material. 
• Isotropic materials which posses the same mechanical properties in all 
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directions. 
• Anisotropic materials having mechanical properties that varies with the 
orientation of loading. 
• Uniform materials, which showed uniform structure or composition 
throughout. The type of materials used in arthroplasty can be divided into 
metal and non-metals. 
 
3.2.1 Metals: 
 
Failure of the stem of a femoral component can be the result of one 
factor or combination of factors such as the weight and activity of patient, the 
step support by cement in bone, the position and design of the prosthesis, and 
the type of metal. Obviously one of the major factors is the strength of the 
metal.  The  description  of  metal  characteristics  can  be  in  terms  of  yield 
strength, fatigue strength, ultimate tensile strength. At this time it is better if 
definition of some of these characteristics is mentioned: 
• Ductility measure of material to withstand plastic deformation with out 
breaking. 
• Elastic limit is the maximum load that produce bending or deflection that 
a metal can withstand and still resumes the original diameter. 
• Elongation is the amount of deformation (stretch) of a metal that a tensile 
stress or load will produce, it is a measure of ductility. 
• Fatigue fracture is a break in a metal that results from repetitive 
application  of  loads  in  the  range  between  fatigue  limit  and  the yield 
strength. 
• Fatigue limit is the load a material can withstand indefinitely without 
bending or breaking when subjected to cyclic loading. 
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• Fatigue strength is the maximum load that a metal can endure without 
breaking when subjected to 10 millions cyclic loads. It sometimes refereed to 
as endurance limit. This is probably the most important
 characteristic of femoral stem because it 
determines the ability of the device to withstand the long term loading without 
fatigue fracture. Metals generally fatigue when subjected to cyclic loading of 
two thirds or more of their ultimate tensile strength. 
• Modulus of elasticity is measure of rigidity or stiffness; it is calculated by 
dividing the load (stress) by the amount of the deflection (strain). A high 
modulus indicates that the material is stiff, bone has lower modulus than 
metal, but higher than acrylic cements. The rigidity depends on the 
modulus of elasticity and the geometry of the device. 
• Toughness is the ability of material to absorb energy by bending without 
braking. 
• Ultimate tensile strength is the load that a metal can withstand in a single 
application without breaking. 
• Yield strength is the stress beyond the elastic limit that results in 
permanent bending, deflection or deformation. 
 
The alloys used in femoral components are as follows: stainless steel, 
titanium, cast and forged cobalt-chromium-molybdenum, wrought cobalt- 
tungsten-nickel, and cobalt-nickel-chromium-molybdenum. The metals can be 
simply classified as Iron-based, Titanium-based, and the more common cobalt-
based alloys. 
 
The manufacturing process can improve the strength quality of the metal 
considerably by minimizing the defects such as bubbles, voids, pieces of 
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slag, and dirtiness, and the porosity of the surface. Too many large inclusions 
will weaken the implants, while those on the surface will act as stress riser. 
Galante (1975) has reported such defects and others in some broken stem. Stem 
failure always raises such suspicious but the findings usually goes within the 
acceptable limits, so failure of stem is usually technical or biomechanical. 
 
The hip joint may be subjected to loads that exceed the yield strength 
of the metal in the stem, and if the entire stem is not securely fixed in cement 
and bone deformation will occur and upon continued cyclic loading will break. 
Repeated loading at less than the yield strength but more than the fatigue limit 
may produce incomplete fatigue breaks that eventually proceed to complete 
fracture. 
 
The ideal metal for femoral cement component would have a high fatigue 
limit, yield strength and ultimate tensile strength. Theoretically low modulus of 
elasticity (i.e. more elasticity, less stiffness) could be credit because it would 
reduce the sets in the component through load sharing with bone and cement 
so possibly reduce bone remodelling by stress shielding, still high modulus is 
considered as advantageous because it reduce the stress on cement in the 
proximal third of femur but still will lead to disuse osteoporosis due to stress 
shielding, which will lead to cement failure & stem loosing. So it is better to 
consider the elasticity in the context with other material and design parameters 
and not just by itself. 
 
The modulus of elasticity of the bone, cement, stainless, titanium ratios is 
1:10:100:50. The biologic nature of the bone allows for constant repair of micro 
fracture, metals lack this criterion and so the stem must be designed with 
higher safety factor. Because the diameter of the implant stem is one forth that 
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of the normal femur, the cross sectional area of the femur is 16 times that of the 
implant, still the implant should withstand the same load so it should 
withstand 16 times the weight in the square cm taken by the femur. 
 
The implants should be biocompatible, non-acutely toxic, and not able 
to induce sterile inflammation around the joint, not able to induce systemic 
reaction from absorbed metallic ions. 
In 1984 first case of malignancy attributed to THR was reported it was 
case of malignant fibrous histiocytoma. After which other cases of the same 
malignancy and of osteosarcoma were reported, 
 
3.2.2 Non-Metals 
 
 
3.2.2.1 Ultrahigh Molecular weight polyethylene: 
 
 
This is vesicoelastic material that has limited flexibility under loading 
conditions. It has greatly tough, remarkably wear resistant, still it deforms and 
creeps under constant loads; creeps is minimized by containing the cup with 
in rigid boundaries, such as bone of the acetabulum or the metal cup. 
 
Polyethylene components should not be autoclaved because the 
temperature and pressure required for sterilization can result in permanent 
change in shape and degradation of the material. Ethylene oxide sterilization 
is some times used, although most of them use the gamma radiation or the 
high-energy electron. 
This plastic material is extremely inert material, that’s why it is not 
acutely toxic and almost with no oxidation in the saline environment of the 
body. 
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3.2.2.2. Ceramics: 
 
 
Ceramic materials, such as those produced from aluminium oxide and 
zirconium oxide are still under investigations. Also others like the composite 
materials are still in the investigation phase. 
 
3.3 Fixation: 
 
 
Significant complication of arthroplasty in general and in young active 
population is the loosing of the prosthesis. Several types of fixation of the 
implants to bone were used such as pre -coating of the metal surface with a 
thin layer of polymethylmethacrylate to enhance fixation of implant to bone, 
use of porous coated implants which allow fixation by bone ingrowth and the 
use of press fit designs with heavily textured surfaces which allow fixation by 
interference fit. 
3.3.1 Polymethylmethacrylate 
 
 
The other names are bone cement or acrylic cement, it is a cold-curing or self-
curing, because it neither need pressure nor heat to polymerize and it contains 
catalyst in the powder and accelerator in the liquid, once polymerize it is 
relatively rigid, brittle solid, although it have low modulus of elasticity, it is 
an opaque rather than transparent as a result of combinations of three 
factors- gas bubbles or pores creating during mixture, low crystalinite and (if 
present) the filler include to make the cement visible in roentgenogram. 
 
PMMA is used in THR as filler or insoluble grout to fix the component 
securely in bone and to transfer stress from the surface of the stem and cup to 
the larger bone surface. It can withstand considerable compression, but fails 
under tension or shear forces; it is three times stronger in compression than in 
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tension. It usually breaks due to tension or shear later on, if during surgery it 
was not tightly packed between bone and implant. Also cement fails if bone is 
absorbed after surgery which is followed by movements at the bone-cement 
interface, also infection may be factor. The endosteal bone absorption that is 
part of the osteopenia of aging is not a factor in bone loosing. Antibiotic is 
being added to cement to improve its property but no difference was reported 
in comparison to the old ones used by Charnley, carbon fibers and bioactive 
glass ceramics are being added to strengthen the cement, but they adversely 
affect the flow and viscosity properties. Pascual et a l. And Saito et a l. are 
developing new cement that is tougher and less toxic than PMMA. 
 
Compared to PMMA, the new cement is almost three times stronger in 
compression, and tensile strength is about 40 % higher. 
Mc Master, Bradley, and Waugh, reported that the hypotension that sometime 
follow the introduction of the PMMA into the femoral canal, but not in the 
acetabulum, may be the result of peripheral vasodilatation and direct myocardial 
depression. The lungs quickly clear the monomer entering the circulation. The 
peak blood levels have been recorded approximately 3 
minutes after the cement is inserted. The transient hypotension seems to 
correlate not with the level of the monomer but rather with deficit in blood 
volume. Herndon, Bechol, and Crickenberger reported fat and bone emboli, 
myocardial infarction, pulmonary embolism, or possible air emboli in 10 
autopsies after THR. Some monomer remains in the cement
 after polymerization; in fact about 1 hour 3% of its total mass may 
be residual monomer. Methylmethacrylate monomer is metabolized to 
methacrylic acid, which is bactericidal, but it also diminishes the 
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phagocytosis of leukocyte and may produce adverse cardiovascular effects. 
The acid is eventually converted to carbon dioxide. 
 
 
The local tissue effects of PMMA is related to three factors: (1) heat of 
polymerization that may exceed the coagulation temperature of the tissue 
proteins (about 67 C), (2) occlusion of the nutrient metaphyseal arteries 
may lead to bone necrosis, and (3) cytotoxic and lipolytic effects of the 
nonpolymerized monomer. Reports has documented the adverse effects of the 
exothermic reaction accompanying the cement sitting, since the 
temperature of a large bolus can reach 100 C and therefore may produce 
coagulation, but the thin layer around the implant produce less than that 
.in addition to that some heat dissipate by the metal stem and local 
circulation so the temperature is around 70 C. 
Wilert, Ludwig, and Semlitsch have reported the following histological 
progression: 
1- The tissues are damaged during a 3-week postoperative period. 
 
A layer of soft tissues and fibrin up to 3 mm thick becomes 
necrotic, 
as do larger foci of the cancellous bone in the greater trochanter 
and the femoral canal distal to the tip of the stem. 
2- During the third week, a period of repair begins that last from 
 
3 weeks to 2 years. The bed of the implant is organized, characterized by 
an ingrowth of fibrous tissue and capillaries that replace the necrotic bone. 
3-   After 2 years, the bed of the implant usually is well 
established, consisting of a thin membrane of connective tissue 0.5 to 
1.5 mm thick. Spaces containing round fragments of 
methylmethacrylate with surrounding giant cell response are noted, and the 
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damaged tissue in the medullary canal usually is replaced by normal tissue. 
3.3.2 Porous Metals: 
 
 
New method of fixation in which porous metals are used to improve 
results that have been obtained by cement fixation especially in young 
patients and with particular attention to stem fixation. Porous coating 
considered for promoting ingrowth of bone. Bone ingrowth occurs more 
readily if three criteria are met: the pores are greater than 40 mm in diameter, 
micromotion is absent, and the porous surface is in intimate contact with the 
bone. 
 
3.3.3 Calcium Phosphate Ceramics: 
 
 
In recent years there has been increasing interest in biologically active 
calcium phosphate ceramic material for orthopaedic applications. The two 
mostly widely evaluated materials are hydroxappetite (HA)  and tricalcium 
phosphate (TCP). In solid forms neither of these material exhibits adequate 
fatigue resistance for use as load-bearing implant. However thin coatings of 
these materials on metal substrate preserves adequate implant strength while 
presenting an exquisitely biocompatible surface to the surrounding bone. 
Tricalcium phosphate is absorbed more quickly than HA and therefore has been 
used primarily to stimulate early bone ingrowth into porous surfaces. Still no 
long-term survival studies available about HA, although early clinical 
data have been highly favourable. 
 
 
3.4 Design of Total Hip Components 
 
There are more than 60 different hip prostheses manufactured by 19 
different companies, currently available for THR. There is considerable 
variation in the prostheses design; the simplest and most commonly used basis 
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for classification is whether they are cemented, cementless, hybrid (that is 
cemented stem with a cementless cup). Different prosthesis may undergo 
developmental refinements over years, although these prostheses 
modifications and refinements are usually initiated for sound theoretical 
reasons. They are largely of unproven practical consequence (1). 
3.4.1 Femoral component: 
 
 
This is the part that replace the original head and neck, vertical height 
 
(vertical offset) is determined primarily by the base length of the prosthetic 
neck plus the length gained by the modular head used, added to that is the 
depth the implant is inserted into the femoral canal. When cement is used the, 
the vertical height can be further adjusted by variation in the level of the femoral 
neck osteotomy. This additional flexibility may not be available when a 
cementless prosthesis is used, since depth of insertion is determined more 
by the fit within the femoral metaphysis than by the level of the neck osteotomy. 
Offset (horizontal offset) is primarily a function of stem design. 
Individual femoral components must be produced with fixed neck-stem 
geometry that determines the offset between the centre of the head and the 
longitudinal axis of the stem. However, many components are now 
manufactured with both standard and enhanced offsets versions. This is 
accomplished by reducing the neck-stem angle (typically to about 127 degrees), 
by attaching the neck to the stem in more medial position, or both. 
 
Proper neck version (anterior offset) usually is accomplished by rotating 
the component within the femoral canal. This presents no problem when the 
cement is used for fixation. However, when press-fit fixation is used, the femoral 
component must be inserted in the same orientation as the femoral neck to 
maximize the fill of the proximal femur and achieve rotational stability of the 
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implant. This problem can be circumvented by the use of the modular head 
femoral component in which the stem is rotated independent of the metaphyseal 
portion or by derotational femoral osteotomy. So-called anatomical designs have 
slight proximal posterior bow to reproduce the contour of the femoral 
endosteum, thereby predetermining the rotational alignment of the implant. 
Most such stems have a few degrees of anteversion built into the neck to 
compensate for this, and separate right and left stems are required. 
 
Certain design features of cemented stems have become generally 
accepted. The stem should be fabricated of high strength superalloy. Most 
designers favour cobalt-chrome alloy because its higher modulus of elasticity 
may reduce stress within the proximal cement mantle. The cross section of the 
stem should have broad medial border and preferably broader lateral border to 
load the proximal cement mantle in compression. Sharp edge produce local 
stress risers that may initiate fracture of cement mantle and therefore should 
be avoided. A collar aids in determining the depth of insertion and may diminish 
resorption of bone in the medial neck. Bonding at the prosthesis- cement 
interface is usually being improved by various types of surface microtexturing 
and by precoating of the proximal portion of the stem with 
polymethylmethacrylate, which chemically bond to the cement mantle. 
Noncircular shapes, such as a rounded rectangle or an ellipse, and surface 
irregularities, such as grooves or a longitudinal slot, also improve the rotational 
stability of the stem within the cement mantle. 
 
Ling has recommended a design that is colourless, polished and tapered 
in two planes to allow small amount of subsidence and to maintain compressive 
stresses within the cement mantle. 
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The stem should approximately occupy 80 % of the cross section of the 
medullary canal with an optimal cement mantle of at least 4mm proximally 
and 2 mm distally. The length of current stem designs available range from 12 
cm to 15 cm, Charnley’s one was 13 cm long, this was long enough to obtain 
secure fixation in the metaphysis and proximal diaphysis of the femur. A stem 
of longer length, which engages the isthmus, makes it more difficult to err 
and place the stem in a varus position, but are used in cases of fracture of 
cortex, or weakened by screw holes or other internal fixation device. 
3.4.2 Acetabular Component: 
 
 
Most acetabular cups are made of ultrahigh molecular weight 
polyethylene, they vary in size from the original Charnley 22 mm diameter 
socket to 25, 26, 28 and 32 mm. still other sizes like 34 , 36 , 38 is being 
manufactured by some. The smaller diameter sockets have less frictional torque 
but more pressure per unit surface and therefore theoretically more wear. Hips 
with larger diameter sockets are inherently more stable and therefore 
theoretically less likely to dislocate. Cups with 32 mm compared with 22 mm 
sockets permits a greater range of motion. Smaller diameter socket cups that 
have the same outside diameter as larger socket cups have a thicker wall and for 
this reason may be more favourable for long term wear characteristics. The 
outside surfaces of the polyethylene cups have horizontal and vertical grooves 
that provide a larger surface contact with the surrounding cement and therefore 
a better bond.  Most polyethylene cups have on their 
surfaces wire markers in the coronal and sagittal plane to evaluate the angle 
of antversion and the angle of inclination respectively. 
Nelson et al. have advocate using plastic or methylmethacrylate spacers 
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(pegs or pods) pinned in the surface of prepared acetabulum for two reasons: (1) 
to prevent forcing the surface of the cup to come in contact with the bone in 
the floor of the acetabulum and (2) to aid in concentric placement of the 
socket and provide a more uniform mass of cement about the cup. Now these 
spacers are incorporated in the polyethylene cup to prevent (bottoming out) 
phenomenon. 
3.5 Surgical Techniques & Approaches: 
 
There are four basic approaches for the hip, commonly three of them only 
are used for total joint replacement. 
 
• The anterior approach is the least one for THR; it allows good access 
to the pelvis as well as to the hip joint. The anterolateral approach is 
the most common approach for THR, has many variations because of 
the different requirements of the several prosthetic designs that can be 
inserted. 
 
• The posterior approach which is used extensively for hemiarthroplasty 
as well as for THR, is probably the most common approach used around 
the hip. It is both safe and easy to perform with one assistant. 
• The medial approach is rarely used, and then for local procedure on the 
lesser trochanter and surrounding bone. 
• The anterolateral approach (modified by Muller) is the approach which 
was used in all the patients in our study, so it will be the one described 
in details. 
 
The patient is positioned supine on the operating table with a sandbag 
under the buttock to keep it clear from the table, also should be so close to the 
edge that the buttock of the affected side hangs over. Tilt the table away from 
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you as the patient is lying flat. All these manoeuvres allow the buttock skin 
and fat to fall posteriorly. The landmarks that should be determined are the 
anterior superior iliac spine, greater trochanter, shaft of the femur. flex the 
leg about 30 degrees and adduct it so that it is lying across the opposite knee 
both to bring the trochanter into relief and to move the tensor fasciae latae 
anteriorly , the incision should be 15 cm one cantered on the greater 
trochanter . The internervous plane for this approach is not a true one, since 
the gluteus medius and the tensor fasciae latae have a common nerve supply, 
the superior gluteal nerve. the superficial surgical dissection begins by incising 
the fat in the line of the skin down to the fascia, the fascia of the thigh 
should be cleared of the fat, then the fascia is incised at the posterior margin of 
the greater trochanter, then is should be divided in line with its fibres superiorly 
towards the anterior superior iliac spine and inferiorly just to expose the vastus 
lateralis. Then around 3-4 cm of the abductor mechanism is 
detached and then dissecting up the femoral neck superficial to the capsule, 
three retractors are put and the capsule is opened in T shape, osteotomy of the 
neck is done. The retractor in the acetabulum put the femoral nerve at risk of 
injury. 
 
 
The advantage of this approach is that there is minimal disruption of 
the abducting mechanism which is very important in the post-operative 
physiotherapy. 
 
3.6 Anaesthesia: 
 
The use of epidural or spinal anaesthesia during total hip replacement 
reduces the risk of postoperative deep venous thrombosis (10) 
In study carried in it was proven that the spinal anaesthesia is superior to general 
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anaesthesia. 
 
Regional anaesthesia may allow quicker recovery, decreased blood loss, 
fewer postoperative complications, including reduced blood loss and incidence
 of DVT/PE in total hip replacement patients. Controlled 
hypotension during surgery helps with blood loss and is widely accepted 
technique in THR. Transient intraoperative hypotension with the use of bone 
cement (Polymethylmethacrylate) is well known. 
 
3.7 Indications and Contraindications of THR: 
 
 
The 1994 national institute  of health (NIH) Consensus statement on total 
hip replacement put a recommendation that it should an option for nearly all 
patients with diseases of the hip. However some still are comparing the benefits 
of THR versus arthrodesis for younger  patients, since arthrodesis spare the risk 
of prosthetic infection, bone stock loss and give the patient time 
to live with natural bones. Also sometimes osteotomy (varus or valgus) had 
been proposed for patients with hypertrophic arthritis. 
 
Conservative management is the first line of treatment since weight loss, 
NSAIDs, reasonable restriction of movement, use of cane should be practised 
before any major surgery. 
 
Culture and traditions are contributing to the presenting picture of 
patients with hip problem since patients do present with excruciating pain but 
still almost normal range of movement in certain areas and they are candidate 
for THR, rather than those who present with restricting range of movement. 
 
Usually major surgery is the time when lots of medical problems are 
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identified , since pre-op check which include (cardiopulmonary , renal , 
haematological tests) revealed them and here comes the contraindication to 
THR till, these problems are stabilized , in addition to that is active infection 
of that hip or any major septic foci . 
 
Radiograph of pelvis should be done, to see whether  the  bone  is 
sufficient for acetabular fixation, the canal diameter and to determine if bone 
graft is needed. in certain conditions like paget’s disease, fracture of femoral 
shaft, congenital dislocations lateral view is required since it revealed the 
anterior bowing that may make the reaming difficult and might predispose to 
fracture at the metaphysis. 
 
3.8 Antibiotics: 
 
 
Antibiotics when given empirically they must exert their action when 
local wound defences are at their least (the decisive period). Ideally, maximal 
blood and tissue levels should be achieved at incision before contamination 
occurs (9). 
 
Endler et al. documented that surgical and anesthetic procedure influence 
the immunological system adversely; laboratory animals are more susceptible to 
infection the first and second postoperative day. Also, clinical investigator have 
noted a decline in leukocytic for several days after surgery that render 
patients more susceptible to infection. These observations give additional 
support to the concept of giving prophylactic antibiotics in total joint 
replacement. Bucholz and Noack reported a significant decrease in infections in 
primary total hip procedure with the use of antibiotics mixed in the cement. 
This has not become a common practice but may be considered in primary and 
revision total joint procedures in conjunction with intravenous antibiotic in 
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patients at risk for infection. 
 
3.9 The Theatre: 
 
The setting of the theatre, by contrast to its design, is not of major 
importance from a bacteriological point of view, although obviously it should 
not be adjacent to an incinerator or refuse. Clean and dirty areas should be 
separated and well demarcated with trafficking of personnel kept to a minimum 
through the sterile area. The dirty corridor should have an independent exit for 
contaminated materials. 
The design of the scrub room should incorporate: 
 
• two doors leading to the corridor and into the theatre; 
 
• sinks with taps that can be manipulated with the elbows and soap 
holders that can be manipulated by foot pedals or the elbows. Good 
drainage and suitable panels incorporated in the sink to prevent the 
splashing of clothes; 
• anti-slip floors; 
 
• easily cleaned shelves for gown packs and gloves; 
 
• adequate facilities for separate disposal of linen and paper; 
 
• Brushes for cleaning finger nails. 
 
 
The operating room should have a double-door entrance from the 
anaethetic room and double room exit into the clean corridor. There will also 
be two small door entrances from the clean store (where sutures, dressings 
and needles are kept) and an opening from the scrub room. There is also a 
single exit door to the dirty corridor for removal of drapes, instruments and 
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waste products at the end of the procedure. All the doors should be well sealed in 
order to comply with the air ventilation system. 
 
The operating table should be adjustable with all working parts sealed. 
The cushion should be easy to clean and in good repair. The lights should be 
adjustable, sealed and easily cleaned with facilities for attachment of light 
handles so that the surgeon and scrub team can adjust them. The plaster work 
and floor should be well sealed and any defects must be repaired as a matter 
of urgency as disturbance of plaster or the soaking through of leaking water 
will cause an increase in the bacterial content in the theatre environment. 
 
Fixed surfaces in the operating theatre should be avoided and reliance 
placed on steel trolleys. X-ray viewers should be inset into the wall and kept 
in good repair, as should be electric sockets. 
 
In an unventilated operating theatre the bacteria present in air can be as 
high as 3000 colony forming units (CFU) per cubic meter. With appropriate 
ventilation and air changes this can be reduced to 200 CFU/ cubic meter, in 
orthopaedic theatres ultra-clean air where the bacterial count is kept below 10 
CFU/ cubic meter should be used. The principle includes the provision of a 
rapid high-volume flow of air over the operating theatre with high efficiency 
particulate filters. Essentials measures, in Addition to efficient air ventilation 
and filtration, include: 
 
• Reduction in the number of individuals in the theatre. 
 
• Avoidance  of excess movement of individuals in the theatre; 
 
• Ensuring that the air vents obstructed and the doors are closed (9). 
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3.10 Complications: 
 
Like any other procedure, THR is accompanied by  many 
complications. The first section is the general complications that occur with 
major surgery. The second section is that peculiar to THR and this can be divided
 into three groups, early  complications like nerve  palsy, 
hemoarthrosis,  thromboembolism and  late  complications like loosing, 
component failure, and osteolysis. The third group is the complications that 
could occur anytime in the postoperative time like infections, dislocations, 
femoral fractures. 
3.10.1 Nerve Injuries: 
 
The sciatic, femoral, obturator, peroneal nerves may be injured by 
direct surgical trauma especially during revision procedure where no 
internervous plane could be identified , traction , pressure from retractors , 
extremity positioning , limb lengthening or thermal or pressure injury from 
cement. Hematoma formation in the subgluteal area also has been reported as 
a cause of sciatic nerve palsy where immediate evacuation is accompanied with 
good out come. The incidence of nerve injury has been reported to be 0.7 
% to 3.5 % in primary arthroplaasties. Amustutz et al. reported a 7.5% 
 
incidence of nerve palsies after revision procedure. 
 
3.10.2 Vascular Injuries: 
 
 
Vascular injuries as a result of THR are rare (0.2% to 0.3%); however, 
they may pose a threat to the survival of the limb and the patient (7). 
3.10.3 Haemorrhage and Haematoma Formation: 
 
Total blood loss associated with hip arthroplasty is often significant , 
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for primary procedures is around 1276 ml and required on average 1.5 units of 
blood , while in revision surgery it reach 1959 ml, and required on average 4 
units of blood (11). 
Dissection of the wound layer by layer with careful haemostasis, use of 
hypotensive anaesthesia is considered as important techniques in reduction of 
blood loss. 
Routinely in Campbell’s clinic two suction drains are used, one under 
the deep fascia, another one in the subcutaneous layer and removed in 24 to 
48 hours (7) 
 
3.10.4 Bladder injuries & urinary tract complications: 
 
 
Bladder infection is the most common complication involving the urinary 
tract after THR, its reported incidence is 7% to 14 %.( 9). 
3.10.5 Limb Leg Discrepancy: 
 
 
Ideally the leg lengths should be equal after THR, but leg length is 
difficult to determine accurately at the time of surgery. Most often the limb 
that is operated on is lengthened, and patients complain more of this than of 
failure to obtain the full length. Lengthening may be the result of insufficient 
resection of bone from the femoral neck, from use of prosthesis with neck that’s 
too long, or from changing the acetabulum centre of rotation. In patients with 
intrapelvic protrusion of the acetabulum, correcting the varus 
position of the femoral neck and laterlizing the acetabulum to a more anatomical 
position will lengthen the limb. If lengthening exceeds 2.5 cm, sciatic nerve 
palsy may result, as well as limping with a vaulting type gait pattern. 
 
Some times limb lengthening provides a substantially more stable hip, 
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the discrepancy is preferable to the risk of recurrent dislocations. 
Fortunately discrepancy of less than 1 cm generally is well tolerated, 
and the perception of discrepancy tends to diminish with time. 
 
3.10.6 Dislocation and Subluxation: 
 
 
The incidence of dislocation in primary THR is on average 1-2 %, but 
it has been reported to be as high as 9.5 %. Dislocations after revision THR is 
higher and is reported as high as 26 in cases of multiple revisions. 
 
Evaluation of the dislocated THR is complex and often multifactorial. 
Hip stability assessment involves four major areas: Component design, 
component alignment, soft tissue function, soft tissue tension. All of which 
will be discussed in little bit of details. 
 
3.10.6.1 Component Design:  
 
In the area of component design, the ball cup articulation is most 
important. The primary arc range defines the amount of arc ball and cup 
articulation moves before impinging and levering out. The major determinant 
of primary arc range is the head neck ratio. The head neck ratio is defined as 
the femoral head diameter to the femoral neck diameter. A larger head-neck 
ratio allows further arc of motion before primary impingement. Another factor 
affecting component stability is excursion distance. At the point of primary 
impingement, the head will begin to lever out of the cup. The distance a head 
must travel to dislocate is defined as excursion. The greater the excursion 
distance a ball must travel to dislocate when lever out, the more stable the 
hip. Excursion distance is usually one half the diameters of femoral head, which 
denote that head size 32 is more stable than head size 28. In addition to this, the 
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32 head is more stable because of a very a favourable head-neck ratio. 
 
3.10.6.2 Component Alignment: 
 
 
Patient’s native femoral head is much larger than a prosthetic total hip 
head; it is more stable and has a larger primary arc range than a prosthetic 
replacement. Therefore, when inserting acetabular and femoral components, 
the goal is to center the prosthetic primary arc range in the middle of the 
patient’s functional range. By doing so, if the primary arc range is exceeded, 
there is still some stability in the excursion distance. 
 
Malaligned components do not decrease primary arc range; it is just not 
cantered in the patient’s functional range. As a result, on one side of the arc 
range, the head will suffer excessive excursion and hip dislocation. 
3.10.6.3 Soft-tissue Tensioning: 
 
 
Components properly placed may still dislocate if there is inadequate 
soft-tissue tension to hold the components in place. The major key to hip 
stability is the abductor mechanism complex. This consists primarily of gluteus 
medius and gluteus minimums. Maintaining the correct tension of this complex 
will provide optimal stability. Preoperative templating should assess head offset 
and neck length such that when the prosthetic stem is inserted , appropriate neck 
length and offset are restored . Short neck will predispose to lax abductor 
mechanism leading to abductor mechanism insufficiency leading to hip 
instability; also it might lead to early trochanteric impingement with abduction 
and rotation causing the hip to lever out of the socket. Greater trochanteric
 deficiency or trochanteric escape (seen after trochanteric 
osteotomy) often lead to hip instability. With loss of greater trochanter 
attachment to femur, there is loss of abductor power and loss of hip compressive 
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force, also its loss allows a greater range of motion, leading to impingement, 
head excursion, and dislocation. 
 
3.10.6.4 Soft Tissue Function: 
 
 
Neurological synchronization of the muscles and soft tissues around 
the hip play a role it its stability, generally it could be divided into central 
mechanism related to brain, brain stem, spinal cord , their dysfunction in 
term of stroke , cerbellar dysfunction , Parkinson’s disease , multiple sclerosis 
, dementia, cervical stenosis / mylopathy , Psychiatric disorder. The issue 
common to all of these is the coordinated firing of muscles to keep the hip 
stable. The peripheral mechanism includes lumbar stenosis, peripheral 
neuropathy, myopathy, localized soft tissue trauma, radiation therapy. In 
elderly the cause of soft tissue dysfunction may be multifactorial. 
 
Approximately two thirds of patients with dislocated THR can be treated 
successfully with closed reduction and a period of hip immobilization. The  one  
third  whom  treated  surgically,  their  management  depends  on  the cause of 
dislocation, revision of the prosthesis, correction of abductor mechanism, 
sometimes in cases of soft tissue deficiency or dysfunction conversion of THR to 
a hemiarthroplasty with a large femoral head is another option for hip 
instability(4). 
 
3.10.7 Hip Loosing: 
 
A septic femora and acetabular loosing are the most common indications 
for hip revision surgery. In cemented types the acetabulum is the part 
affected, while in cementless it is the femoral part which is affected by 
osteolysis. Radiography is usually used to determine the degree of loosing. 
The acetabulum is divided into three zones as described by DeLee and Charnley, 
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while the femoral component is divided into seven zones as described by Gruen, 
McNeice, and Amstutz. It is important to differentiate between progressive 
radiolucent lines that is age-related which lack sclerosis and are regular from 
the loosing ones which are irregular and associated variable areas of cortical 
thinning and ectasia(4). 
3.10.8 Osteolysis: 
 
 
This  is  considered  as  the  most  difficult  complication  of  THR  to  be 
solved. In its basic form, it represents histocytic response to wear debris. The 
sources of this debris include the UHMWPE, PMMA, and cobalt chrome. 
Polyethylene is considered as major source, since it is relatively softer than 
other materials used in arthroplasties. Wear particles can be generated by 
abrasive wear, adhesive wear, third body particles, and sterilization process of 
polyethylene has been also implicated as a factor causing high wear rates and 
rapid polyethylene failure. 
 
3.10.9 Hetertropic Ossification: 
 
 
Commonly after THR it affects male, it is seen more with the direct 
lateral approach of Hardinge. The predisposing factors include hypertrophic 
osteoarthritis, ankylosing spondylitis, diffuse idiopathic skeletal hyperostosis, 
post traumatic arthritis, prior hip fusion, and history of development of 
heterotopic ossification. Once it is seen radiographically, there is no treatment 
to prevent further progression. 
Treatment usually should be prophylactic. The treatment include 
radiotherapy or NSAID especially indomethacin , the best time to deliver the 
radiation dose is within 48 hours postoperatively , in cases of cementless 
prosthesis it should be shielded so as not to prevent bone ingrowth. 
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3.10.10 Periprosthetic Fracture: 
 
Femurs with bone ingrowth prosthesis tend to fracture within the first 
 
6 months after implantation. Cemented implants tend to fracture late (5 years 
on average). Fracture in cemented implants occur most commonly about stem 
tip or distal to prosthesis. 
 
3.10.11 Infections: 
 
It is known that the Egyptians knew about infection. They were able to 
prevent putrefaction which is proved by their skills of mummification. Their 
medical papyruses also describe the use of salves and antiseptics to prevent 
wound infections. This had been also known by the Assyrians and the Greeks, 
particularly in Hippocratic teachings, which had refined the use of 
antimicrobials practice. The use of wine and vinegar to irrigate open infected 
before successful secondary closure was practiced widely. Galen recognized 
that localizarion of infection in the wounds inflicted in the gladiatorial arena 
often heralded recovery, particularly after drainage of pus (pus bonum et 
laudabile). 
The understanding of the causes of infection came in the nineteenth 
century. Microbes had been seen under the microscope, but Koch laid down 
the first definition of infective disease (Koch’s postulates). These were basically 
that a particular microbe could be considered responsible for an infection when it 
was found in adequate numbers in septic focus , could be cultured in pure form 
from specimens taken from the focus and could cause similar lesions when 
injected into another host. 
 
The Austrian obstetrician, Ignac Semmeleweis, showed that maternal 
mortality caused by puerperal sepsis could be reduced from over 10 % to 2 % 
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by the simple act of hand washing between post-mortem examination and the 
delivery suite. 
Louis Pasteur recognised that micro organisms spoilt wine and Joseph 
Lister applied this knowledge to the reduction in organisms in open fractures 
allowing surgery without infection. However, his toxic phenol spray and 
principles of antiseptic surgery opened the door for aseptic techniques in surgery 
at the turn of the century-a technique still employed in modern surgery. During 
the beginning of the 20th century there was the concept of a (magic bullet) 
which could kill the microbes but not the host which led to early sulphonamide 
therapy. In the middle of that century Alexander Fleming in St Mary’s 
hospital discovered the Penicillin. 
Bacteria are normally prevented from causing infection in tissues by 
intact epithelial surfaces. In the first 4 hours after a breach in an epithelial 
surface and underlying connective tissues made during surgery or trauma, there 
is a delay before host defense become mobilized, this period is called the 
(decisive period) and it is during these first 4 hours after incision that bacterial 
colonization and established infection can begin. It is logical that prophylactic 
antibiotics will be most effective during this time.Prosthetic joint infection can 
be divided into three main categories: (1) early postoperative infection, (2) 
haematogenous infection, and (3) late chronic infection. 
Early postoperative infection: with early postoperative infection, the 
infection is identified within 4 weeks post surgery. It is usually confined to 
within the joint space and has not had time to burrow under the prosthetic – 
bone interface and hide. Debridement with retention of the prosthesis is 
advisable. The prognosis for infection-free recovery is good (usually 90% or 
greater). Modular parts should be removed to deride the fibrin layer that 
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develops between metal and plastic parts. This fibrin can harbour organisms 
for persistent infection, postoperative antibiotics are recommended usually for 
at least 4 to 6 weeks, if reinfection occurs, the prosthetic component should 
be out. 
Haematogenous infection: it occurs usually after the artificial joint has 
been in place for long time, the infection spread usually from a primary focus 
, the joint become painful with swelling, the treatment usually is the same as 
early infection, when it recurs the management requires removal of prosthesis. If 
the infection persists beyond 4 weeks, it then becomes a late chronic infection. 
Late chronic infection: when infection has  been present more than 4 
weeks after early post operative infection or after haematogenous infection, it 
is usually label as late chronic infection .infection has had time to enter the 
bone-prosthetic interface and hide’s treatment options include two-stage 
reimplantation with an interval period of IV antibiotics, or two-stage arthrodesis 
with interval period of IV antibiotics, resection arthroplasty with IV 
antibiotics or amputation. The causative organism in cases of chronic infection 
is the coagulase-negative staphylococcus species. 
 
3.10.12 Thromboembolism: 
 
Patients undergoing total joint replacement are particularly prone to 
 
thromboembolic complications with potentially life-threatening 
consequences. Charnley et al., in a series of 7959 total hip replacements 
performed between 1962 and 1973, reported that the prevalence of nonfatal 
pulmonary embolism was 7.89% and that the prevalence of fatal pulmonary 
embolism was 1.04%. 
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In 1974, Coventry et al. identified an overall prevalence of pulmonary 
embolism of 2.2% in a series of 2012 consecutive total hip replacements; in a 
subset of patients who had received no prophylactic anticoagulation, the 
prevalence of fatal pulmonary embolism was 3.4%. 
 
However, the average duration of the operation was 2.4 hours, the average 
total blood loss was 1650 mL, and the average amount of blood transfused was 
1144 mL. Prophylactic anticoagulation with warfarin was started five days after 
the operation. On the average, patients were managed with bed rest for one 
week prior to walking and were discharged three weeks after the operation the 
prevalence of deep venous thrombosis after total knee arthroplasty is greater 
than that after total hip arthroplasty. 
Deep-vein thrombosis is far more refractory to available means of 
prophylaxis but since the prevalence is greater in the distal part of the limb, 
symptomatic and fatal pulmonary emboli are far less common. 
Moreover, it is essential to recognize that thromboembolic disease is 
manifested clinically as two very different conditions after hip and knee 
arthroplasty. 
 
Prior to the acceptance of routine prophylaxis, proximal (femoral and 
popliteal) deep venous thrombosis accounted for 50% to 60% of all observed 
deep-vein thrombi after total hip arthroplasty. Currently, with warfarin 
prophylaxis, 90% of deep-vein thrombi occur in the calf and 10% are found in 
the thigh. In addition, nearly all proximal thrombi are segmental in nature, 
frequently occur in the region of the femoral vein near the lesser trochanter, 
and do not communicate with more distal thrombi in the calf. 
 
The choice of postoperative prophylaxis is controversial. Warfarin, low-
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molecular-weight heparins, and the use of pneumatic compression 
devices in combination with aspirin are all acceptable. Warfarin has been used 
for the longest period of time and is probably the most common method. Greater 
experience and carefully conducted clinical trials are needed to determine 
whether one method is superior to another (13). 
37 
 
Chapter 4 
Objectives 
• To describe the cases of THR done in Military corp. during a period of 
 
24 months from Feb 2004 – Feb 2006. 
 
• To describe the peri-op protocol of THR in Military corp. 
 
• To describe the early complications of THR in patients undergone THR 
 
in the Military hospital in the period from Feb 2004 to Feb 2006. 
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Chapter 5 
Materials 
and Methods 
 
5.1 The study design: 
 
This is case series unicentric descriptive study, for the investigations 
of common indications, procedures and evaluation of early clinical outcome 
of cemented THR done at military corp. during the period from January 2004 
to March 2006. 
5.2 The study Area: 
 
Military corp. Hospital is the hand of Sudan army force that dealing 
with health in general, bearing in mind the long war in the southern Sudan 
; the orthopedics surgeons and personals had acquired outstanding 
knowledge in this field which qualify them to open this door of arthroplasty in 
Sudan. 
5.3 The study population: 
 
This study includes all patients undergone THR in the military corp. 
during the period from January 2004 to March 2006. The total number of 
patients was 25 males and 9 females. 
5.4 Sampling: 
All patients underwent THR in the military corp. during the period 
 
January 2004 to March 2006. 
 
5.5 Method of Data collection: 
 
A specifically designed questionnaire was used. Which started by 
personal data then the designation of the rest of questionnaire depends of the 
history  and  examination  of  the  hip  joint,  in  addition  to  the  radiological 
findings pre-op, intraoperative protocol and post operative protocol and 
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complications. Data were collected through direct interview. 
 
5.6 Data Analysis: 
 
Data were analyzed by computer using the SPSS 13.0 and Excel 2003. 
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Chapter 6 
Results 
This is case series uni-centeric descriptive study performed at military 
corp. hospital for the description of Sudanese patients profile underwent THR 
and identification of the possibly postoperative complications. All cases 
operated in the same hospital by the same surgical team (the senior attending 
surgeons were the same, while the operating surgeon differs), with the same 
approach & same protocol. 
The total number of the studied group was 32 patients (34 hips). Twenty 
nine patients stayed for one week, two patients with complications stayed for 
more than that, one patient died immediately post-op. 
All hips were approached anterolateraly (Muller approach), with patients 
in the supine position. All patients had spinal anaesthesia, with exception of 
one. 
Intra operative technical complications in the form of oscillating saw 
breakdown was faced in five patients. Drill breakdown in two patients. Twelve 
patients received blood transfusion. 
All patients received prophylactic antibiotics and LMW heparin. None of 
the patients developed infection or DVT. Two of the hips had dislocation, one 
of them was revision THR and the other one was done by junior surgeon. The 
first one needed open reduction, while the second one was reduced closely. 
One hip had loosing that necessitates revision for the acetabular cup. 
One patient died immediately post operatively, it was a case of revision. 
 
All patients had cemented prostheses with size 32 head. 6 had acetabular size 
48, 8 had acetabular size 50, 11 had acetabular size 52, 5 had acetabular 
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size 54, 2 size 56, 1 size 58 and 1 size 60. Titanium straight collar less femoral 
stem was used, 1 patient received size 2, 3 patients had size 3, 3 patients had size 
4, 9 patients had stem size 5, 7 patients had stem size 6, 8 patients had stem size 
7, 2 patients had stem size 8, 1 patient had CAD stem size 12. 
Eleven patients had post-op shortening, seven of them were trauma, and four 
patients had post-op lengthening. 
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Gender distribution 
 
 
 
 
 
 
 
Female, 9 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: The figure shows the sex distribution among the studied group 
 
(n=34) 
Male, 25 
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Age Distribution 
 
 
 
 
 
30-39 years, 6 
 
 
 
 
60 years and above, 
16 
40-49 years, 2 
 
 
 
 
 
 
 
50-59 years, 10 
 
30-39 years 
40-49 years 
50-59 years 
60 years and above 
 
 
 
 
 
 
 
 
 
Figure 2: The figure shows the age distribution among the studied group 
 
(n=34) 
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Occupation Frequency 
 
14 
 
13 
14 
 
 
12 
 
 
10 
 
7 
8 
Frequency 
 
6 
 
 
4 
 
 
2 
 
 
0 
housewife  retired  employee 
 
 
 
 
 
Figure 3: Shows the occupations of the studied group (n=34) 
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Site of pain before operation 
 
 
 
 
 
 
 
 
 
 
Left Hip , 15 
 
 
 
Right Hip , 19 
 
Right Hip 
Left Hip 
 
 
 
 
 
 
 
 
 
Figure 4: shows the site of the most painful hip before surgery among the 
studied group (n=34). 
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Post - op Limb length 
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16 
 
14 
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Frequency 
 
8 
 
6 4 
 
4 
 
2 
 
0 
Shortening  Lengthening  None 
 
 
 
 
 
 
 
Figure 5: Shows the post op limb length among the studies group (n=34). 
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Trauma Vs Post-op shortening 
 
 
19 
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16 
 
14 
 
12 
 
10 Yes 
7 No 
8 
 
6 4 
3 
4 
 
2 
 
0 
Yes No 
 
Post-Op shortening 
 
 
 
 
 
 
 
Figure 6: Compares between patients who had trauma pre op and the post op 
shortening (n=33) 
* One patient died post op, not included in the chart. 
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Factors causing pain 
 
 
35 33 
32 
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20  18 
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Frequency 
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10 
 
 
5 
 
 
0 
Walking  Sitting Standing  Lying Praying 
 
 
 
Figure 7: shows the factors that aggravate the pain pre op, among the group 
studied (n=34). 
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History of previous surgery 
 
DHS, 4 
 
 
 
 
CS, 4 
 
 
 
 
AM, 1 
 
 
THR , 2 
DHS 
CS 
AM 
THR 
 
No Surgery , 22 
 
 
Thompson, 1 
 
Thompson 
 
No Surgery 
 
 
 
 
 
 
 
 
 
 
 
Figure 8: Shows the surgical interventions presence on the affected limb , 
and the type of the surgery done (n=34). 
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Pre op imaging findings 
 
 
 
Petrusio Acetabuli  
Fracture 
 
Implant 
 
 
 
 
 
THR 
Fracture 
Loss of Joint space 
AVN 
THR 
Implant 
Petrusio Acetabuli 
 
Loss of Joint space 
 
 
AVN 
 
 
 
 
 
 
Figure 9: Shows the pre op image findings among the studied group (n=34). 
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steroids use pre op 
 
 
 
 
Yes, 6 
 
 
 
 
 
 
Yes 
No 
 
 
 
 
 
 
No, 28 
 
 
 
 
 
Figure 10: shows the steroids use among the group studied (n=34)
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Chapter7 
Discussion 
 
This is case series uni-centeric descriptive study performed at military 
corp. hospital for the description of Sudanese patients profile underwent THR 
and identification of the possibly postoperative complications. All cases 
operated in the same hospital by the same surgical team (the senior attending 
surgeons were the same, while the operating surgeon differs), with the same 
approach & same protocol. 
 
Cemented THR prosthesis was used in all patients and fixed with bone 
cement of standard viscosity (cemfix). 
 
Third generation cephalosporin ( ceftrixone) one gram was used with 
induction & continues for three days , but in some cases it was used for five 
days when the risk for infection is considered to be high , followed the 
intravenous regimen ,co amox-clav one gram tablet twice daily for one week. 
The choice of third generation over the second generation was based on studies 
in prophylaxis for THR. (17). 
Only one patient received quinolones , because of known hypersensitivity to 
 
Penicillin . 
There is no literature support for giving antibiotics for such quite long 
time except that it is the general protocol in Sudan to extend its use. The standard 
protocol is one dose of cephalosporin just before induction & then eight 
hourly for further two doses. (14). 
 
None of the (32) patients studied developed any superficial or deep 
wound infection neither wound discharge. 
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There was no evidence of clinical DVT or pulmonary emboloization in 
the studied group where low molecular weight heparin as prophylactic for one 
week , then shifted to aspirin tablets 100 mg till fully mobile , patients at high 
risk ( hypertensive , IHD ) received coumarin tablets for three months with 
INR between 1.5 to 2.(15). 
 
Uses of other forms of tromboprophylaxis was tried in several studies , 
like foot pump, Ted stocking but all of them prove no efficiency over LMW 
heparin, when used for limited hospital stay period (16). 
It has been conclusively shown that spinal anaesthesia and epidural 
anaesthesia reduce blood loss and the development of thromboembolism 
compared with general anaesthesia. (17). 
Dislocation of the THR occurred in two hips. One of them was a revision 
of THR, the other one was done by junior surgeon. 
Dislocation of THR is common complication of revision THR. In the 
revision total hip replacement cohort, the cumulative incidence increased 
during the first thirteen weeks, after which there was a more gradual increase 
over time. Roughly 6% of the hips had dislocated by the first week; 11% to 
12%, by the eighth week; and 15%, by the twenty-sixth week. (18). 
 
The other patient was the out come of learning curve in medicine, since 
it was done by the junior surgeon, bearing in mind that the procedure is newly 
introduce, such complication was anticipated. Twelve percent of all primary 
total hip replacements and 49% of all revisions were performed in centres in 
which ten or fewer of these procedures were carried out in the Medicare 
population annually. In addition, 52% of the primary total hip replacements 
and 77% of the revisions were performed by surgeons who carried out ten or 
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fewer of these procedures annually. 
 
Patients treated with primary total hip replacement in hospitals in which 
more than 100 of the procedures were performed per year had a lower risk of 
death than those treated with primary replacement in hospitals in which ten or 
fewer procedures were performed per year (mortality rate, 0.7% compared with 
1.3%; adjusted odds ratio, 0.58; 95% confidence interval, 0.38, 
0.89). Patients treated with primary total hip replacement by surgeons who 
performed more than fifty of those procedures in Medicare beneficiaries per 
year had a lower risk of dislocation than those who were treated by surgeons 
who performed five or fewer of the procedures per year (dislocation rate, 
1.5% compared with 4.2%; adjusted odds ratio, 0.49; 95% confidence interval, 
 
0.34, 0.69). (20). 
 
Fourteen of the studied group had leg length discrepancy between one 
centimetre to two and quarter centimetre. No consensus exists in the literature 
regarding the definition of a significant postoperative inequality. However, 
lengthening is commoner than shortening. The author has realized that all those 
patients with shortening had THR secondarily to fracture neck of femur, which 
results in fixed adduction contracture that was not addressed during surgery. 
 
One patient had shortening of 3.5 centimetre, the indication for THR 
was failed DHS with fragmentation of the proximal part of femur, still this 
patient had stable hip which did not necessitate revision. Revision 
arthroplasty may be indicated when a surgically correctable cause of limb- 
length discrepancy can be identified (21). 
 
One of the observation was that 4 of the patients in the study group had 
non-united fracture neck of femur in spite of the cancellous screws, which were 
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usually two. This does reflect the inadequacy of the compression by two screws 
and lack of accurate anatomical reduction which affect the outcome of fracture. 
(22), (23). 
Six of the patients with AVN were on steroid therapy, no literature at 
the moment showing the full picture of this complication in Sudanese patients. 
 
One patient died immediately post-operatively, the clinical cause of death 
was myocardial infarction till proven otherwise, since no autopsy was done. 
 
The frequency of certain femoral stem size, certain acetabular size does 
give clue about the geometry of the Sudanese skeleton, but still pure anatomical 
research is now under process to describe the metric analysis of Sudanese 
population skeleton. 
 
There are many hip scoring systems; the two most commonly used are 
the Harris hip score and Oxford hip score. The author found that (HHS) is 
difficult to carry due to technical difficulties, while (OHS) contained irrelevant 
questions that are difficult to be answered by the studied group. Although the 
later was found to be easy with same results as the former. One of the 
questions in the questionnaire was about pain with praying and (WADWA) which 
means flexion of the hip plus internal rotation, here again raises the need to 
modify the international scoring system to local one which meets our 
culture.(24)(25). 
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Chapter 8 
 
 
Conclusion and 
Recommendations 
This case series descriptive study of the protocol of prei-op of THR patients 
and the description of post-op complications of THR. Performed in Military 
corp.  hospital  revealed  that  the  cost  of  operation  is  still  an  obstacle  that 
render people live with their pains , in spite of available procedure . Despite 
that most of the surgeries were revision ones the out come is quite promising 
with the available tools and theatres. 
Arthroplasty is now a separate specialty in orthopaedics, but for what we have 
 
in Sudan, all what we need at the moment is enrolling more and more surgeons 
 
in  such  training  scheme.  Initiating  of  joint  registry,  conducting  of  further 
studies  to  document  the  magnitude  of  hip  arthritis  in  Sudan,  the  effect  of 
steroid therapy on bones in Sudanese patients is deemed necessary.
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